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RECENT WORKS ON OPTICS. 

Manual of Advanced Optics. By C. Riborg Mann, 
Assistant Professor of Physics in the University of 
Chicago. Pp. 196. (Chicago : Scott, Forseman 
and Co., 1902.) 

Practical Exercises in Light: being a Laboratory 
Course for Schools of Science and Colleges. By 
R. S. Clay, B.A., D.Sc. Pp. vi+187. (London: 
Macmillan and Co., Ltd., 1902.) Price 2 s. 6 d. 

Elementary Ophthalmic Optics. By Freeland Fergus, 
M.D., F.R.S.E., Surgeon to the Glasgow Eye In¬ 
firmary. Pp. viii + 107. (London : Blackie and 
Son, 1903.) Price 3s. 6 d. net. 

Geometrical Optics: an Elementary Treatise upon the 
Theory, and its Practical Application to the more 
Exact Measurements of Optical Properties. By 
Thomas H. Blakesley, M.A. Pp. viii + 120. 
(London : Whittaker and Co., 1903.) Price 2s. 6 d. 

Das Stereoshop. Seine anwendting in den technischen 
Wissenschaften. Uber Entstehung und Konstruk- 
tion Stereoskopischer Bilder. Von Wilhelm Man- 
chot, Architekt und Professor am Stadel’schen 
Kunstinstitut zu Frankfurt a.M. Pp. vi (3 blank)+ 
68. (Leipzig : Veit and Co., 1903.) 

M R. MANN’S book contains an account of the three 
months’ experimental course on optics pursued 
by the senior students at the University of Chicago. 
The name Chicago, uttered on this side of the Atlantic, 
suggests many different things to different persons; 
to physicists it cannot but bring to mind the name of 
Prof. Michelson, to whom we are indebted for some of 
the most valuable and ingenious optical investigations 
that the last century brought forth. An experimental 
course, developed according to the ideas of Prof. 
Michelson, could scarcely be other than original and 
stimulating; the course before us, in addition, is 
systematically developed, the descriptions are clear and 
concise, and the illustrations, though few, are well 
calculated to serve the purpose for which they were 
intended. Each chapter commences with a brief theo¬ 
retical investigation, wherein the aim is to concentrate 
attention on the physical, as distinguished from the 
purely mathematical, aspect of the subject; following 
this is a description of the experiments, and the 
manipulation of the necessary apparatus. Room is 
left for the student to develop a certain amount of 
originality in his methods, and thus avoid reduction 
to the state of a mere mechanical copyist. Numerous 
references are given to original memoirs, which should 
prove very useful to advanced students. Besides the 
experiments usually found in books on optics, descrip¬ 
tions are given of the method of determining the re¬ 
solving power of telescopes, spectroscopes, and 
gratings. It is interesting to find Prof. Michelson’s 
classic researches on the resolution of spectral lines by 
means of the interferometer included in a course for 
students. In fine, no one on glancing through this 
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book would hesitate to endorse the concluding words 
of Prof. Michelson’s introductory note:— 

“ Those who desire to enter into optical investi¬ 
gations cannot get a better foundation for future work 
than by studying the optical theories here presented, 
and performing the experiments described.” 

Teachers have long felt the want of an inexpensive 
book on practical light, suitable for students who are 
commencing the study of the subject; and to these Dr. 
Clay’s little book may be confidently recommended. 
As stated in the preface, it forms the elementary portion 
of a “ Treatise on Practical Light,” now in preparation 
by the author. It is by no means an easy task to 
arrange a series of elementary experiments on light, 
which shall be sufficiently varied to prevent the interest 
of the student from flagging, while of sufficient scope 
and completeness to give the student a firm grasp of 
the elementary principles of the subject. The author 
is to be congratulated on his success in both the above 
respects. The ordinary laws of reflection, refraction, 
and dispersion are illustrated by the aid of simple ex¬ 
periments, which can be performed without the aid of 
expensive appliances; indeed, the spectrometer is the 
only piece of elaborate apparatus required for the course 
described. In addition, numerous practical exercises 
are appended at the ends of the chapters. Attention is 
directed to the observation of caustics, and the 
principle of formation of the rainbow. The optical 
bench described by the author is to be commended for 
its simplicity and efficacy. Perhaps the most novel part 
of the course consists in a number of experiments on the 
optical properties of the eye, and others on diffraction 
and interference. We do not remember to have pre¬ 
viously seen a description of the method of producing 
Lloyd’s single mirror fringes by the aid of a prism and 
spectrometer. Points to which objections can be raised 
are neither numerous nor important. On p. 86, it is 
stated that a telescope focused for infinity and directed 
towards the sun gives rise to a parallel bundle of emer¬ 
gent rays. This is scarcely correct; the rays from any 
particular point of the sun will emerge parallel to each 
other, but the total emergent light consists of a diverg¬ 
ing bundle of pencils, each consisting of parallel rays. 
On p. 127, it is stated that the fovea centralis contains 
rods only and no cones, while the reverse is actually 
the case. The account given on p. 132 of the mechan¬ 
ism of accommodation could bear revision; modern re¬ 
search indicates that the increased curvature of the 
anterior surface of the crystalline lens is produced by 
an increase of tension in the anterior capsule layer, 
and not by its relaxation, as was supposed by Helm¬ 
holtz. 

The opththalmic surgeon has to deal with the eye, 
not alone as a delicate organ of the human body, sub¬ 
ject, like other organs, to disease; but also, in many 
cases, as a defective optical instrument. Hence a 
knowledge of optics is as necessary to him as an 
acquaintance with the science of electricity is neces¬ 
sary to the electrical engineer. Dr. Fergus’s book 
has been written for medical students, as an 
elementary introduction to the science of geometrical 
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optics. There are few points in this book calling 
for remark, except, perhaps, the very arbitrary limit¬ 
ations of the subject-matter. Thus, chromatic aberra¬ 
tion and dispersion, the “ power ” of a lens and its 
measurement in dioptres, the use of lenses as spec¬ 
tacles or magnifying glasses, and the optical system 
of the eye itself, alike remain unmentioned. The 
mathematical theory of thick lenses is discussed, 
although the subject of lens combinations is neglected. 
No experimental methods with regard to lenses are 
described, and no problems tor solution by the student 
are appended. 

In taking up the study of light, students generally 
commence with the laws of geometrical optics. 
Further on in their studies they find that the instru¬ 
ments used for even the simplest investigations com¬ 
prise various combinations of lenses and mirrors, 
which can be understood and appreciated only when 
a competent knowledge of geometrical optics has been 
acquired. In spite, however, of the manifest import¬ 
ance of this branch of knowledge, it has in recent 
years received scant attention from investigators, and 
has shown few marks of progress. This is un¬ 
doubtedly due in part to the fact that the subject of 
geometrical optics affords a happy hunting-ground for 
the mathematician, who may, or may not, have any¬ 
thing more than a passing acquaintance with the prac¬ 
tical side of the subject; while the attention of experi¬ 
mental investigators has mostly been absorbed in 
other directions. Let us consider, for instance, the 
subject of lens combinations. Gauss showed that a 
thick lens, or combination of lenses, possesses four 
important points on the axis—the two principal points 
and the two principal foci. If the distances of the 
object and image are respectively measured from the 
first and second principal points, then the formula for 
the combination takes a form similar to that applic¬ 
able to a single thin lens. In a sense, then, the work 
of Gauss affords a complete method of solving any 
problem connected with lenses; it labours under the 
disadvantage, however, that in most problems the 
necessary analysis is of a somewhat clumsy character. 
It has thus been left for Mr. Blakesley to introduce a 
remarkable simplification, by measuring the distances 
of the object and image, not from the first and second 
principal points, but from the first and second principal 
foci. The resulting equations in u and v, as well as 
those relating to the magnification, now take forms 
amenable to simple analytical treatment. The focal 
length of a lens, or lens combination, is taken as a con¬ 
stant of one dimension in space, not necessarily 
measured from any particular point; in this respect it 
resembles the coefficient of self-induction of a coil. 

The advantage of this method is well illustrated by 
the investigation on the combination of a lens and a 
mirror, on pp. 67-71. It also readily adapts itself to 
the needs of experimental investigations. A dis¬ 
tinguishing feature of the book is the attention de¬ 
voted to practical determinations of the constants of 
lens systems; those involving the use of a microscope 
are particularly worthy of remark, though all are in¬ 
teresting. It is to be regretted, however, that Mr. 
Blakesley has preferred to speak of Gauss’s principal 
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points as “the points 1 of the diagram”; a section 
on the graphical construction of images, using Gauss’s 
principal planes, would also make many problems 
clearer. In view of their practical importance, with 
respect to the optical system of the eye, Listing’s 
nodal points also claim some mention. Chapter xi., 
on forms of lenses for minimum deviation of rays, is 
of great interest and practical importance. It is to 
be feared, however, that the geometrical relations of 
circles, which are cursorily alluded to in the text as 
“ quite clear,” may greatly puzzle many students whose 
leaning is toward practical physics rather than toward 
pure mathematics. Further, the theory of the achro- 
matisation of an eye-piece (p, 110) could bear amplifica¬ 
tion. Many students arrive at the conclusion that 
Huyghens’s eye-piece has advantages, with respect to 
ordinary chromatic aberration, over a single thin lens 
used as a magnifying glass—a conclusion which is 
demonstrably erroneous. Mr. Blakesley gives data 
from which a student, if sufficiently enthusiastic and 
persevering, might arrive at the truth of this 
matter; but a page or so devoteu to the question 
wmuld have enhanced the value of the book. It is 
further to be regretted that a series of problems, to be 
solved by the student, has not been appended; a loose 
leaflet containing five such problems, issued as adver¬ 
tising the scope of Mr. Blakesley’s book, shows how 
attractive work of this kind may be made. Finally, 
however, it must be said that a more interesting and 
stimulating book than that under consideration is 
seldom likely to come in the way of the student. Mr. 
Blakesley has, moreover, effected a notable advance in 
geometrical optical theory. 

The stereoscope is probably mentioned, more or less 
briefly, in most lecture courses on optics; but it is 
seldom realised that this instrument is something more 
than a plaything or a scientific curiosity. Yet it is 
undeniable that, in many branches of science, the 
stereoscope could be used as a most valuable aid to 
instruction. In commencing the study of analytical 
geometry of three dimensions, for example, the chief 
difficulty of a student is to realise the actual signi¬ 
ficance of the more or less conventional diagrams 
which he must use; there can be little doubt that, if 
provided with proper diagrams to be viewed stereo- 
scopically, he would avoid much profitless labour, and 
gain, in the end, much clearer notions of the signi¬ 
ficance of the processes employed. In practical solid 
geometry', architecture, crystallography, &c., there are 
other wide fields for the use of the stereoscope. Prof. 
Manchot mentions a further novel use to which the 
stereoscope can be put. If twm bank notes are viewed 
stereoscopically, slight differences, which could scarcely 
be detected by the eye, will give the printing an 
appearance of relief or depression, so that a false note 
can easily be detected. 

That the stereoscope is not more largely used is 
doubtless due to the fact that, in the forms ordinarily 
met with, the pictures or diagrams are limited to too 
small a size for the full benefit of the instrument to 
be felt. Prof. Manchot has invented a stereoscope 
which can be adapted to viewing diagrams of any 
size whatever, and this instrument is fully described. 
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as well as the method of constructing stereoscopic 
diagrams to be used with it. To those anxious to 
lighten, so far as possible, the labour of the student, 
while increasing the efficiency of the teacher’s efforts, 
Prof. Manchot’s little book should afford suggestive 
reading. Edwin Edsbr, 


PREVENTION OF ACCIDENTS IN FACTORIES. 
Infortuni sul lavoro. Mezzi Tecnici per Prevenirli. 

By Ing. E. Magrini. Pp. xxxi + 251. (Milano: 

Ulrico Hoepli, 1903.) Price L.3. 

HE introduction opens with this apt quotation, 
“ Le fabricant doit autre chose k ses ouvriers 
que le salaire.” And the book purposes to teach the 
manufacturer how to pay the debt by providing all the 
protection possible against dangers attending the use 
of machinery. 

The prevention of accidents is a subject to which 
much attention has been given in Italy, first by the 
“ Associazione per prevenire gli infortuni sul lavoro,” 
and finally by the Government, which completed its 
legislation in 1899 by the issue of a set of precautionary 
rules incumbent on all users of machinery. These 
rules form the framework of the book, each chapter 
having, as text, an extract from them, and describing 
in detail the appliances needed to give effect to the 
regulation in the various classes of machinery. 

The first two chapters deal with prime movers, the 
means of fencing them and of stopping them, not 
merely by cutting off the motive power, but by apply¬ 
ing brakes to the moving parts. Transmissions— 
shafts, belts, gears, &c.—form the subject of chapter 
iii., and share with circular saws (chapter v.) the dis¬ 
tinction of causing more accidents than any other class 
of apparatus. A comparison of these two chapters is 
instructive. Of all protective devices, those for 
circular saws have called for most ingenuity and met 
with least success. The numerous coverings described 
are costly and complicated without being really 
effective, and they are devices which a workman would 
discard whenever possible. On the other hand the 
protections described in chapter iii. are simple, effec¬ 
tive, and devoid of any hindrance in working, and call 
for more attention than they usually receive. Carding 
and spinning machines, emery wheels, ladders and 
protective clothing, spectacles, &c., are dealt with 
briefly, while elevators of all kinds and their safety 
appliances are discussed fully. In chapter vii. forty 
pages are devoted to the dangers of manoeuvring wild 
belts in motion. Much in this is of great value, many 
of the devices being as simple as they are effective. 

Electrical machines, fires and boilers receive very 
inadequate treatment in the remaining twenty-five 
pages. The chapter on electrical machinery does not 
approach the standard of the rest of the book; it is far 
from complete, even on more important points, and 
contains many statements and recommendations that 
would find but little acceptance from engineers. 

Speaking of the book as a whole, it tends rather 
towards a catalogue; more critical descriptions of the 
different devices would have been welcome, raid tins 
more especially in regard to two important points, 
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which are almost entirely overlooked. These are. 
firstly, that a device which does not afford complete 
protection often increases the danger; it lulls to a 
sense of false security. Secondly, that a protection 
which can be discarded by the workman is of far less 
value than one which he is forced to adopt. Most 
safety devices are of some hindrance in working, and 
experience shows that workmen take no interest in 
efforts made for their protection; they are merely 
annoyed at the inconvenience in their work. 

These few criticisms are easily outweighed by the 
praise which the book well deserves. Nearly all the 
devices are illustrated as well as described, and in 
matters of detail the book gives numberless useful 
hints, and what may be termed dodges rather than 
appliances; a master, by following these, could avoid 
many dangers at little cost and trouble. 

G. H. Baillie. 


A NEW SWISS HANDBOOK. 

Guide to Switzerland. Pp. cvi + 235; with 31 maps 

and 6 plans. (London : Macmillan and Co., Ltd.,. 

1903.) Price 5s. net. 

ODERN tourists, and in particular those who 
wander in companies, are prone to haunt certain 
familiar centres, Lucerne, Grindelwald, Zermatt, 
Chamonix, Pontresina, and to confine their excursions 
within narrow bounds. Messrs. Macmillan have de¬ 
signed a handbook to meet the needs of this class. In 
many respects the conception of the volume is good, but 
the execution is faulty and unequal. To deal first with 
its merits. The eulogy of the political institutions of 
the Swiss Republic, and the notes on the nature of 
glaciers, introduced among the preliminary chapters, 
ought to interest and inform the better class of sight¬ 
seers, while practical suggestions on health and outfit 
are useful to all. The separate hotel list will be found 
convenient for reference; houses frequented by our 
countrymen are distinguished by larger type, and prices 
are in many cases quoted. As a whole, the list seems 
to be compiled with care, but there are singular 
omissions; amongst them we have noted Binn, St. 
Beatenberg, Montana, Piora, Promontogno, Lanzo 
d’lntelvi, all well-known stopping places. At Binn, 
the text tells us, ” refreshments can be procured, and 
if necessary beds obtained at the Cure’s.” The village 
has for years had a large hotel with an English chap¬ 
lain attached. The inns on the tour of Mont Blanc, at 
Contamines, Nant Borrant, Chapieux, are mentioned 
in the route, but not in the list. 

When we come to study in detail the guide-book 
proper, we find that the routes have been conveniently 
arranged round the centres to which they naturally 
attach themselves. The editors recommend their text 
as “concise and accurate.” As to accuracy, we can¬ 
not endorse their estimate of their work, The section 
relating to Davos is vvell done, but that devoted to the 
Upper Engadine is meagre and untrustworthy. The 
new railway connecting Thusis and St. Moritz by the 
Schyn and Albula, opened to Celerina this year, 
ought to have been described. Promontogno, with its 
good hotel, the natural halting-place for travellers 
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